Background: In diabetes mellitus, cigarette smoking is associated with increased risk of cardiovascular mortality and microvascular complications. We evaluated cigarette smoking in people with diabetes mellitus in a socio-economically deprived area.
Background
There is a high risk of cardiovascular disease in people with diabetes, but there is an interactive effect of cigarette smoking which greatly increases cardiovascular risk in people with diabetes who smoke [1, 2] . One study estimated that 65% of cardiovascular deaths in diabetes were explained by the interaction between cigarette smoking and diabetes [2] . Cigarette smoking also increases the risk of microvascular disease in diabetes. Haire-Joshu et al [3] systematically reviewed analytical studies and found that there was strong evidence for an association between smoking and nephropathy, moderate evidence for an association with neuropathy, but less consistent evidence for an association with retinopathy.
Some studies in diabetes suggest that lower socio-economic status is associated with a higher prevalence of diabetes [4] [5] [6] , and an increased frequency of diabetic complications [7, 8] . Cigarette smoking in the general population shows a pronounced social class gradient. Data from the Health Survey for England show that 15% of men and 14% of women in social class I smoke, compared with 42% of men and 37% of women in social class V [9] . Cigarette smoking is now recognised as an important contributor to social inequalities in health in the general population [10, 11] . Cigarette smoking may also contribute to inequity because smokers might not gain the same access to health care compared with non-smokers. There is some evidence that general practitioners' treatment and referral decisions may be influenced unfavourably by smoking status [12, 13] .
There is little information available on the distribution of cigarette smoking in people with diabetes [3] . One report described data from the 1989 US National Health Interview Survey (NHIS) [14] . This showed that the age-adjusted prevalence of smoking was similar in people with diabetes (27.3% smokers) and without diabetes (25.9% smokers) . Equivalent data for the UK appear to be lacking. This report describes the characteristics of cigarette smokers in a primary care-based sample of people with diabetes in an inner city. We wanted to answer four questions. How common is smoking among people with diabetes in an inner city? What are the characteristics of diabetic subjects who smoke? How does the health of diabetic smokers compare with non-smokers? Is diabetes care accessed equitably by those who smoke and those who do not?
Methods

Subjects
The data were obtained from a study which evaluated ethnic and socio-economic inequalities in health and access to care in diabetes. The survey was carried out in 1999 in South East London. This area has a Jarman score of 44 consistent with a high level of deprivation, black and ethnic minority groups are estimated to make up about 30% of the total population. We estimated that we required a final sample size of 1600 in order to have 90% power to detect differences in health status measures between ethnic groups. We used a purposive sampling strategy in order to recruit a high proportion of ethnic minorities. All 175 general practices in three neighbouring inner London boroughs were contacted and invited to participate. Of the 95 responding practices, 79 of which agreed to participate, 29 were systematically selected from localities with a high proportion of resident ethnic minorities at the 1991 census [15] . All practices were in localities in which the proportion of ethnic minorities was 20% or more, 19 practices were in localities with 40% or more ethnic minorities. We compiled a list of subjects identified by these practices as having diabetes mellitus (usually from computerised registers). A self-completion questionnaire was mailed to each subject and returned in a pre-paid envelope. Two reminders were sent at approximately monthly intervals, the second with a further copy of the questionnaire. The study was approved by the local research ethics committee and all subjects gave written informed consent to participate.
Questionnaire
The questionnaire was developed, piloted and validated in a cross-cultural study of 375 patients attending a hospital diabetic clinic [16] . We included two questions concerning cigarette smoking: 'Have you ever smoked cigarettes for as long as a year?' and 'Do you smoke cigarettes now?'. Responses were used to classify subjects into 'current smokers', 'ex-smokers' and 'never-smokers'. We did not collect information about the duration of smoking, nor the number of cigarettes smoked per day. Subjects were defined as having type 1 diabetes if the condition was diagnosed before the age of 30 and required insulin treatment within the first year after diagnosis. The questionnaire included the UK version of the short form 36 (SF-36) [17] as a measure of health related quality of life. The questionnaire also included questions concerning morbidity from 'heart attack', 'stroke', 'other heart trouble', 'high blood pressure', 'difficulty with eyesight', 'burning or numbness in the feet', 'foot ulcer', or 'amputation' [18] . Questions concerning ethnicity, occupation, employment, housing tenure and car ownership were based on the 1991 UK census and the categories used are shown in table 1. Ethnicity was self-assigned from the categories: 'white', 'black-Caribbean', 'black-African', 'black-other', 'Indian', 'Pakistani', 'Bangladeshi', 'Chinese' and 'any other ethnic group'. For analysis, categories were reduced to 'white European', 'African Caribbean', 'African' and 'other and not known'. Each individual's occupational social class was assigned based their self-reported occupation and the Registrar General's classification [19] . For analysis, the categories were reduced to 'manual' or 'non-manual'. We also included questions concerning utilisation of diabetes care including whether diabetes was mainly looked after by a hospital doctor or a GP, how many times the patient had attended a GP or a hospital clinic in the last year, and whether the patient was currently taking tablets or medicines for high blood pressure. We also asked about the use of self-monitoring and the main treatments used for diabetes.
Analysis
Current smoking was tabulated by gender, age group, ethnicity and social variables. Variables associated with current smoking were identified by fitting a logistic regression model with robust variance estimates to allow for clustering by general practice [20] . Multiple linear regression analyses were used to evaluate differences in SF-36 scores according to smoking habit after adjusting for age, sex, duration of diabetes, whether English was the first language, social class, education, car ownership, and housing tenure. General practice was fitted as a random effect using the 'xtreg' command in Stata with the maximum likelihood option [21] . Logistic regression analyses were performed to evaluate differences in health care utilisation according to smoking habit, after adjusting for age, sex, ethnic group, duration of diabetes, type of diabetes, the eight SF-36 scores and the eight items of self-reported morbidity. For these analyses SF-36 scores were reduced to four categories with an additional category for 'not known' values. 
Results
There were 2,983 eligible subjects and responses were obtained from 1,899 (64%), including 968 (51%) nonsmokers, 296 (16%) current smokers and 582 (31%) exsmokers. There were 53 cases with missing or not known smoking status. The median number of respondents per practice was 57 and ranged from 10 to 232. The proportion of current smokers by practice ranged from 0% to 25%. The response rate varied from 41% to 85% at different practices. There was a weak tendency for practices with higher proportions of smokers to have lower response rates (an increase of 10% in the proportion of smokers gave a 6%, 95% confidence interval -1% to 13%, decrease in the practice response rate, P = 0.077). Table 1 shows the characteristics of the sample according to smoking status. In general, the frequency of current cigarette smoking was higher in men than women, and decreased with age.
Smoking was more frequent in white Europeans (men 22%, women 20%), than in African Caribbeans (men 15%, women 10%) or Africans (men 8%, women 2%). Table 2 shows age-specific rates for smoking in white European men and women in comparison with Health Survey for England data. In these diabetic subjects, smoking prevalence was generally similar to that of the general population.
Multiple logistic regression analyses with current smoking as the dependent variable ( Table 3 ), confirmed that male gender, younger age, and white European ethnicity were independently associated with current smoking. After adjusting for these variables, there was a weak negative association of smoking and duration of diabetes. There was a strong association between current smoking and rented housing tenure. After adjusting for these confounding variables smoking was not associated with the type of diabetes, educational attainment, social class or car ownership.
Complete data for all scales of the SF-36 were obtained for 1415 (75%) of subjects. Table 4 shows the differences for SF-36 scale scores between current smokers and neversmokers after adjusting for demographic and social variables and duration and type of diabetes. Even after adjusting for a wide range of confounders, current smokers had significantly lower scores (worse health status) for seven of the eight scales of the SF-36, while ex-smokers had values intermediate between smokers and non-smokers. There was no significant difference in pain scores between smokers and non-smokers. Table 5 shows the distribution of self-reported morbidity in relation to smoking status. After adjusting for demographic and socio-economic variables and duration and type of diabetes, there were no major differences between groups. However, current smokers reported a diagnosis of 'high blood pressure' slightly less frequently than non-smokers (P = 0.031). Table 6 shows differences in health care utilisation between non-smokers, current smokers and ex-smokers. Odds ratios were adjusted for age, sex, ethnic group, duration and type of diabetes, social characteristics and health status. There appeared to be a fair measure of equity of access to consultations with the general practitioner, dietitian, chiropodist, or ophthalmologist. However, current smokers were less likely to have attended a hospital clinic in the last year and both smokers and ex-smokers were less likely to report attending a diabetes nurse in the last twelve months. There were no differences in the use of insulin or blood glucose monitoring according to smoking status. However, current smokers were less likely to report that a doctor had told them they had high blood pressure. Among those with high blood pressure, current smokers were less likely to report currently taking tablets for high blood pressure.
Discussion
Prevalence of smoking in diabetes
This study was carried out in a deprived part of inner London where the population includes a high proportion of ethnic minorities, particularly people of African or Caribbean descent. The prevalence of smoking among white European subjects with diabetes was similar to that seen in the general population in data from the Health Survey for England [9] , while the prevalence of smoking among ethnic minority subjects was lower than in the general population. Our results show that in inner city populations with diabetes in Britain, smoking is an appreciable problem, with little evidence that people with diabetes are substantially less likely to smoke than their non-diabetic peers. We recognise that as the study population was more deprived than the general population in England, higher smoking rates might have been anticipated.
Variables associated with smoking
As in the US NHIS study [14] , smoking was associated with male gender, younger age, and lower socio-economic status. In our data, housing tenure was more strongly associated with smoking than educational attainment, social class or car ownership. Measures of educational attainment and occupational social class have a complex inter-relationship with age and ethnicity, and may have less utility in a sample like ours in which 74% of subjects were aged 55 years or older. Housing tenure may have a similar significance across age and ethnic groups. Housing tenure has been shown to be associated with worse health even after adjusting for social class or household income [22] . Unlike the US report [14] , which found that smoking was more common among black and Hispanic men, we found that smoking rates were lower in African Caribbean and African subjects. Low rates of smoking may be one factor which has contributed to the relatively low rate of coronary heart disease in African Caribbeans [23] . a odds ratio comparing current smokers with never smokers after adjusting for age, sex, duration of diabetes, ethnic group, type of diabetes, whether English was the first language, social class, housing tenure, education and car ownership 
Health status
Current smokers had lower SF-36 scores for all dimensions of physical and mental functioning except pain. Exsmokers had results which were intermediate between those of current smokers and never smokers. These relationships were independent of housing tenure, social class, education and car ownership. Studies in non-diabetic subjects have also shown lower SF-36 scores in smokers [24, 25] . Prospective studies are needed to clarify the implications of this finding, but the observations suggest that smoking cessation in diabetes may lead to improvement in subjective well-being.
Health care utilisation
After adjusting for health status as a measure of need, smokers appeared to gain access to primary care on an equitable basis with non-smokers. However, there was some evidence that smokers might have less access to hospital clinic care. Smokers were also less likely to be given a diagnosis of high blood pressure, or to be treated with tablets if a diagnosis was given. These results were unexpected, and since a number of different utilisation variables were being evaluated, the results should be treated with caution. The associations were strong, giving rise to concern that some aspects of the clinical care of smokers may be unsatisfactory. An alternative explanation is that the help-seeking behaviour of smokers differs from that of non-smokers.
After completing these analyses, we analysed data from the Health Survey for England 1994 which includes data for a large representative sample of adults in England. These analyses confirmed that smokers were less likely to be aware of their hypertension, or to be treated, than nonsmokers [13] . There was some evidence that ex-smokers were more likely to be aware of their hypertension and treated. This suggested that doctors who detect hypertension in smokers may advise them to give up smoking. Nevertheless, the results from both analyses underline the importance of hypertension detection and treatment in those who continue to smoke. This is especially true in diabetic subjects. The prevalence of hypertension appears to be similar in smokers and non-smokers [26] .
Limitations of study
The response rate for the study (64%) compares favourably with other surveys conducted in inner city areas. However, we acknowledge that we cannot estimate the response rate according to ethnicity or smoking status, because this information was elicited from the study questionnaire. We relied on self-reports of smoking status which were not validated by an objective method. Selection bias and information bias would both tend to reduce, rather than inflate, estimates for smoking prevalence [27, 28] . Non-responders to surveys of smoking habits may also have worse health status [29] . Thus the relationships identified may be under-estimated. Although the study was conducted in one part of inner London, the main findings are likely to hold elsewhere. Our results are consistent with those of the US study reported by Ford et al [14] , and our findings with respect to hypertension treatment have been confirmed in the analysis of national data for the general population [13] .
Implications of findings
Some evidence suggests that control of cigarette smoking does not receive a high priority in the care of people with diabetes. For example, the recent Audit Commission review of diabetes services listed as key elements of an annual clinical review in diabetes, assessment of control of blood glucose, blood pressure and serum cholesterol, but not cigarette smoking [30] . The health consequences of smoking are sometimes viewed as self-inflicted and less deserving of support. Fowler et al [31] found that in a diabetes centre setting, the uptake of smoking cessation advice was low and the relapse rate was high. They argued that providing anti-smoking advice was not cost-effective [31] . However, people with lower socio-economic status have greater nicotine dependence and experience greater social and environmental barriers to stopping smoking [32] . Smoking cessation interventions may need to be particularly intense, and therefore informed by evidence on what works.
Haire-Joshu et al [3] found that advice from doctors and other health professionals was effective at reducing smoking, particularly when a consistent message was repeatedly given by different members of staff. Even short messages may be effective, but longer periods of counselling repeated over time had more effect. There is some evidence to show that these types of intervention are effective for diabetic smokers [33] . Nicotine replacement therapy is also effective in promoting smoking cessation, increasing abstinence rates up to two-fold [34] . Clinical guidelines on smoking cessation published by the US Surgeon General emphasise the importance of gauging the patient's readiness to stop smoking [35] . Patients who are unwilling to give up smoking should be given advice which will increase their motivation to give up. Ruggiero et al [36] found that 58% of 2,056 diabetic smokers were not currently considering giving up smoking. In those who had received advice from their doctor, more were considering giving up smoking. Patients who are ready to give up smoking should be treated using interventions which have been shown to be effective, including nicotine replacement therapy when appropriate [37] . Smoking cessation interventions are considered to be highly cost-effective [37] .
Conclusions
In an inner city, smoking in diabetes is common. People with diabetes who smoke are more likely to be disadvantaged in terms of socio-economic status, have worse health status, and may gain less access to hospital care or anti-hypertensive treatment. People with diabetes who smoke may be regarded as a vulnerable group who have special needs for intervention. For those involved in the care of people with diabetes, clinical interventions to reduce smoking have the potential to reduce social inequalities in health. 
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